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CLAIMS 

\ y. An antenna device for transmitting and receiving radio^ 
/'frequency waves, installable in a communication device, .a^nd 

comprising: / 

/ 



- an antenna structure switchable between a plurality of antenna 
configuration states, each antenna configuration st'ate being 
distinguished by a set of radiation parameters; / 

- a switching device which selectively switches said antenna 
structure between said plurality of antenna configuration states; 

- a first receiver which receives a first/ measured operation 

/ 

parameter indicative of the quality of ^transmission of radio 
frequency waves by said antenna structure;/ 

- a second receiver which receives a^second measured operation 
parameter indicative of the qual/ty of reception of radio 
frequency waves by said antenna str^ucture; and 

- a control device which control^^said switching device, and thus 

/ 

the selective switching of said antenna structure between said 

/ 

plurality of antenna conf igur^'ation states, in accordance with said 
received first and second measured operation parameters, so as to 
improve the quality of at/least one of transmission and reception 
of the antenna stucture./ 

2. The antenna device/as claimed in Claim 1, wherein said control 
device, at installation of said antenna device in a particular 
model of communicant ion device, controls said switching device to 
switch between said plurality of antenna configuration states, in 
accordance witn said received first and second measured operation 
parameters, so as to adapt said antenna device to suit said 
particular m^del of communication device. 
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3. The antenna device as claimed in Claim 1, wherein said firsts 
and second receivers respectively receive the first and second 
measured operation parameters repeatedly. :^ 

4. The antenna device as claimed in Claim 3, wherein said control 
5 device, during use of said antenna device in the communication 

device, controls said switching device to switch between said 

/ 

plurality of antenna configuration states, in accordaince with said 

/ 

repeatedly received first and second meastired operation 
parameters, so as to dynamically adapt said antenna device the 

10 close-by environment of the communication device. 

/ 

5. The antenna device as claimed in Claim 1, wherein each of said 

/ 

plurality of antenna configuration state's is adapted for use of 
the antenna device in the communication device in a respective 
predefined operation environment. / 

/ 

15 6. The antenna device as claimed ^/in Claim 5, wherein a first 
antenna configuration state of/ said plurality of antenna 
configuration states is adapted ^for use of the antenna device in 
the communication device in f/ee space and a second antenna 
configuration state of said plurality of antenna configuration 

20 States is adapted for use of the antenna device in the 
communication device in a ta/k position. 

/ 

7. The antenna device as/ claimed in Claim 6, wherein a third 
antenna configuration state of said plurality of antenna 
configuration states is/ adapted for use of the antenna device in 

25 the communication device in a waist position, 

/ 

8. The antenna devisee as claimed in Claim 7, wherein a fourth 
antenna configuration state of said plurality of antenna 
configuration stat:es is adapted for use of the antenna device in 
a radio communication device in pocket position. 
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9. The antenna device as claimed in Claim 1, wherein said antenn'^ 

/ 

device is arranged for switching frequency bands in accordance 
with said received first and second measured operation parameters. 

10. The antenna device as claimed in Claim 1, wherein said 

5 antenna device is arranged for connection or disconnection of 

/ 

diversity functionality, in accordance with said received first 

/ 

and second measured operation parameters. 

11. The antenna device as claimed in Claim 1, wherein said 
control device controls said switching device to selectively 

10 switch the antenna structure between said plurality of antenna 
configuration states, in accordance with at' least one of said 
received first and second measured operation''' parameters, bypassing 
a respective threshold value. / 

12. The antenna device as claimed in Claim 1, wherein 

15 - said control device, in accordance' with at least one of said 
received first and second measured operation parameters, bypassing 
a respective threshold value, cont'rols said switching device to 
selectively switch the antenna s,tructure through said plurality 
of antenna configuration statesy' 

/ 

20 - said first and second receiver receiving a respective first and 
second measured operation parameter for each antenna 

configuration state; and / 

/ 

/ 

- said control device further controls the switching device to 
selectively switch the antenna structure to an antenna 
25 configuration state with an optimum set of operation parameters. 



13. The antenna device as claimed in Claim 1, wherein said 
control device compares at least one of said received first and 
second measured /operation parameters with a corresponding 
previously received at least one of first and second measured 
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operation parameters, and switches the antenna structure^ in 
accordance with the comparison. 

14. The antenna device as claimed in Claim 1, wherein said 'control 
device includes a look-up table with combinations of received 
5 first and second measured operation parameter ranges, each 
combination being associated with a respective antenna 

configuration state, said control device adjusting/said switching 

/ 

device to the respective antenna configuration state in accordance 
with said look-up table. 

/ 

10 15. The antenna device as claimed in cyaim 1, wherein the 

/ 

plurality of antenna configuration states comprise different 
numbers of connected antenna elements. 

16. The antenna device as claimed yin Claim 1, wherein the 
plurality of antenna co 
15 arranged feed connections 



plurality of antenna configuration s'tates comprise differently 



17. The antenna device as claimed in Claim 1, wherein the 
plurality of antenna conf iguratj/^n states comprise differently 
arranged ground connections. 

18. The antenna device as claimed in Claim 1, wherein said first 
20 measured operation paramete,/ is a measure representing the 

reflection coefficient of th^e communication device and said second 
measured operation parame"^er is a measure of a received signal 
strength of the communicatdon device. 

/ 

19. The antenna device^ as claimed in Claim 18, wherein said 
25 antenna device comprises a device which measures the reflection 

coefficient and sends the reflection coefficient value to the 
first receiver. 

20. The antenna dfevice as claimed in Claim 18, wherein said 
antenna device comprises a device which measures the received 
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signal strength and sends the signal strength value to the second 
receiver 

21. The antenna device as claimed in Claim 1, wherein said first 

and second receivers are provided as a single receiving element. 

5 22. The antenna device as claimed in Claim 1, wherein said control 
device comprises a central processing unit and/ a memory for 
storing antenna configuration data. 

23. The antenna device as claimed in Claim 1, wherein said 
switching device comprises a microelectromechanical system (MEMS) 

10 switch device. /' 

/ 

24. The antenna device as claimed in Cla^im 1, wherein said antenna 
structure comprises a switchable antenna element having at least 
one of meander, loop, slot, patch,/ whip, helical, spiral, and 
fractal configurations. /' 



15 



25. The antenna device as claimed^An Claim 1, wherein 



- the antenna structure compris,es a transmitting antenna structure 

/' 

and a receiving antenna structure; and 

/ 

- said switching device comprises a transmitter switching device 
and a receiver switching dfevice, 

20 - said transmitting ^antenna structure and said transmitter 
switching device being arranged in a transmitter antenna device, 

and said receiving antenna structure) and said receiver switching 

/ 

device being arranged in a receiver antenna device, wherein 

- said transmitter^ antenna device and said receiver antenna device 
25 are controllabl^e independently of each other by said control 

device. 
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26. A communication device comprising the antenna device of Clai^ 

/ 

/ 

/ / 

T/, A method for transmitting or receiving radio frequency waves 
in an antenna device installable in a communication device, the 
5 method comprising: / 

/ 

- selectively switching an antenna structure switchable between a 

/ 

plurality of antenna configuration states, each antenna 
configuration state being distinguished by a sey^ of radiation 
parameters; / 

/ 

10 - receiving a first measured operation paramete^r indicative of the 
quality of transmission of radio frequency waves by said antenna 
structure; / 

- receiving a second measured operation/parameter indicative of 
the quality of reception of radio frequency waves by said antenna 



15 structure; and / 

/ 

- controlling said selectively switching of the antenna structure 
between said plurality of ante'nna configuration states, in 

accordance with received first/ and second measured operation 

/ 

parameters, so as to improve/' the quality of at least one of 
20 transmission and reception. ^' 

28. The method as claimedyin Claim 27, wherein said controlling 
includes, at installation/ of the antenna device in a particular 
model of communication/ device, controlling said selectively 
switching to switch y^to an antenna configuration state in 

25 accordance with sai^d first and second measured operation 
parameters, so as to^adapt the antenna device to suit the model. 

29. The method as claimed in Claim 27, wherein said receiving 
includes repeatedly receiving the first and second measured 
operation parameters. 
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30. The method as claimed in Claim 29, wherein said controlling 
includes, during use of the antenna device in the communication 

device, controlling said selectively switching between " said 

/ 

plurality of antenna configuration states, in accordances/with on 
repeatedly received first and second measured ^/operation 
parameters, so as to dynamically adapt the antenna device to the 
close-by environment of the communication device. / 

/ 

31. The method as claimed in Claim 27, fur/ther comprising 

adapting each of said plurality of antenna con^f iguration states 

/ 

for use of the antenna device in the communication device in a 

/ 

respective predefined operation environment/ 

32. The method as claimed in Claim /27, further comprising 
switching frequency band in dependence /on said received first and 
second measured operation parameters, 

33. The method as claimed in Claim 27, further comprising 
connecting or disconnecting /diversity functionality, in 
dependence on received first / and second measured operation 
parameters . 

34. The method as claimed y\ Claim 27, wherein said controlling 
includes controlling said selectively switching the antenna 
structure between said plurality of antenna configuration states, 
in accordance with at /least one of first and second measured 
operation parameters, bypassing a respective threshold value. 

35. The method as cl^aimed in Claim 27, further comprising: 

- controlling said selectively switching to switch the antenna 
structure through said plurality of antenna configuration states, 
in dependence on the at least one of the first and second measured 
operation parameters, bypassing a respective threshold value; 
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- receiving a respective first and second measured operation 

parameter for each antenna configuration state; and / 

/ 

- controlling said selectively switching to switch the antenna 
structure to an optimum antenna configuration state. 

5 36. The method as claimed in Claim 27, ^^further comprising 

comparing at least one of received first/^ and second measured 

operation parameters with correspondi^^ at least one of 

/ 

previously received first and second measured operation 
parameters, and controlling said ^^^^^/selectively switching the 
10 antenna structure in accordance with the comparison. 

37. The method as claimed in Claim 27, further comprising storing 
a look-up table with combina^tlons of received first and second 
measured operation paramet^er ranges, each combination being 
associated with a respeotive antenna configuration state, and 

15 referring to said look^rup table for adjusting said selectively 
switching to the res^p^ctive antenna configuration state. 

38. The antenna devdce as claimed in Claim 1, wherein said set of 
radiation parameters includes at least one of resonance frequency, 
impedance, radiation pattern, polarization and bandwidth. 

20 39. The met^hod as claimed in Claim 27, wherein said set of 
radiation parameters includes at least one of resonance frequency, 
impedance, radiation pattern, polarization and bandwidth. 



25 




